Biochemical and functional characterization of the human zona pellucida.
A successful interaction between spermatozoa and the zona pellucida is critical for fertilization. This biological step reflects multiple sperm functions, including the acquisition and completion of capacitation, recognition and binding to specific zona pellucida receptors, and induction of the physiological acrosome reaction. The recognition of carbohydrate sequences by complimentary receptors has been demonstrated in gamete interaction in different animal species. It has been proposed that, in the human, sperm binding to the zona pellucida requires a 'selectin-like' interaction. The hemizona assay (a unique internally controlled bioassay that evaluates tight binding of human spermatozoa to the homologous zona pellucida) and advanced methods of carbohydrate analysis have been used to test this hypothesis. Compelling evidence exists to demonstrate that oligosaccharide recognition is also required for specific, tight human gamete binding. The induction of the acrosome reaction using the physiological inducers, i.e. the zona pellucida and progesterone, was also examined. It has also been demonstrated that there is a priming effect of the steroid on the acrosome reaction inducing capacity of the zona pellucida. These studies may allow for a better understanding of human gamete interaction in physiological and pathological situations.